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Door Module 

Fiehl of the Invention 

The in^ntton relates to a door module, a compression moulding set for manufacturing a 
door module, and a process of manufacturing a door module. 

Background of the Invention. 

Door modules are commonly used to cover large cut-out recesses in the inside door panel of 
a vehicle door. The door module covers such recess in a sealed manner so that a door body 
is divided into a wet cell lying between a door outside panel, and a dry cell lying between the 
door module and an adjoinita door inside trim. Electrical and electronic components can be 
prefitted on the door module.\heir electrical plug connectors are located solely on the dry 
cell side. \ 

Known door modules usually consist of a steel carrier to which a separate foam seal is 
applied in order to provide a sealed coverage of a cut-out recess in an inside door panel. 
However, several manufacturing steps arfe usually required to fix the separate foam seal on 
the steal carrier. The manufacturing processUhereby becomes lengthy and costly. 

Also known are door modules having injectiorVnoulded carriers with integrated seals and 
other integrated features. However, the integration of seals and other features is limited as 
is the elasticity of the integrated features due to the structural requirements for the carrier. 
Moreover, the door modules are produced from a snort glass fiber plastic compound; short 
glass fiber material, however, Is expensive. \ 

It is thus desirable to address these disadvantages. \ 

Summary of the Invention \ 

According to one aspect of the invention, there is provided a qoor module for covering a 
surface cut-out recess In the Inside panel of a vehicle door, the qpor module comprising a 
substantially rigid structural portion of long glass fiber reinforced plastic, and a substantially 
elastic functional portion of plastic substantially free of long glass fiberSyand formed integrally 
with the structural portion. Accordingly, there is provided a door mooute which achieves 
integration of rigid structural features (i.e. the carrier) and elastic functionanfeatures. Through 
employing long glass fiber reinforced plastic, the cost of the door module is reduced. 


The functional portion may comprise a first Hp seal extending along the outer rim area of the 
door module, for sealing a connection between tne door module and the inside panel of the 
vehicle door. A second lip seal extending parallel to the first lip seal may be provided for 
extra sealing. 

In one embodiment of the invention, the vehicle door body is divided into a wet cell lying 
between a door outside panel and the door/module, and a dry cell lying between the door 
module and an adjoining door inside trim, and the functional portion comprises a drip ledge 
extending into the wet cell along a lowe^ area of the door module when installed in the 
vehicle door, for repelling water from a connection between the door module an the inside 
panel of the vehicle door. 

p In another embodiment of the invention Jthe vehicle door body is also divided into a wet cell 
*S |y]ng between a door outside panel and the door module, and a dry cell lying between the 
^ door module and an adjoining door insfde trim, and the functional portion comprises one or 
H more clips extending in the dry cell, for attachment of a wire harness, electrical connectors 

and suchlike. In addition, the functional portion may comprise attachment elements for 
flj attaching the door inside trim, electrical and/or electronic elements to the door module within 
L the dry cell. Furthermore, the functional portion may comprise attachment means for 
CI attaching noise reduction elements to the door module within the dry cell and/or the wet celL 
fU Accordingly, a high degree of flexibility is achieved in terms of providing integrated functional 
~ features as required for any given type of door and special equipment associated with the 

vehicle door. 

In one embodiment of the inventio f n, the functional portion comprises a lip for contacting a 
door window when retracted into the wet cell of the vehicle door, thereby to reduce 
movements of the door window perpendicular to the window plane. Thereby, an ^anti-rattle" 
device is provided. 


Preferably, the long glass fibers p the long glass fiber enforced plastic material are staple 
glass fibers, i.e. long glass fibers of limited length. Preferably, the long glass fibers have a 
length of approximately 20 mm, /and a thickness of approximately 0.02 mm. The glass fiber 
portion of the long glass fiber enforced plastic material may be between 30 and 70%, and 
preferably around 40%. The plastic material may be polypropylene. 


According to another aspect of the invention, there \£ provided a mould for manufacturing a 
door module for a vehicle door by compression moulding, the mould being arranged to 
receive a long glass fiber enriched plastic material/and for shaping a structural portion of the 
door module during compression moulding, ana comprising one or more cavities of such 
dimensions that during compression moulding' plastic material substantially free of long 
glass fibers is forced into at least part of the one or more cavities, thereby to shape a 
functional portion of the door module. Such/extraction of plastic from the long glass fiber 
enriched plastic material in the cavities /has been established in experiments to be 
controllable through the specification of dimensions of the cavities. Accordingly, a mould is 
provided which allows the provision off rigid structural features and integrated elastic 
functional features in one manufacturing/step. Thereby, the manufacture of door modules is 
simplified considerably. 

O 

*3 Preferably, the mould also comprised a heater for heating the long glass fiber enriched 

ys / 

L£ plastic material received in the mould. Thereby, the formability of the long glass fiber 
S 1 enriched plastic material received In the mould is enhanced. 


fy In one embodiment of the invention, the functional structure comprises one or more elastic 

3 functional elements such as a lip seal, and the cavity has the inverse shape of the one or 

Q / 

more elastic functional elements to be formed during compression moulding. Thus, by 

— 3 / 

rJ providing suitable cavities, e[astic functional elements of any desired shape (and thus 
~ function) may be formed. 

I = 

According to another aspect/of the invention, there Is provided a process of manufacturing a 
door module for a vehicle door, the process comprising: providing a mould for shaping a 
structural portion of the door module, the mould comprising one or more cavities; filling the 
mould with a long glass frt/er enriched plastic material; exerting pressure on the long glass 
fiber enriched plastic material received In the mould, wherein said one or more cavities in the 
mould are of such dimensions that plastic material substantially free of long glass fibers is 
forced into at least part of the one or more cavities; and hardening of the structural and 
functional portions. Accordingly, a simplified manufacturing process is provided which allows 
the production of door nnjodules having both rigid structural features as well as integrated 
elastic functional features. A complicated addition of separate functional features after 
provision of a carrier is no longer necessary. 
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Preferably, the long glass fiber enriched plastic Aiaterial received in the mould fs heated 
before exerting pressure, in order to improve its mpressability. 

The process may further comprise the step of trimming the functional structure so as to 
obtain one or more wiring harness clips or any other functional feature required. Through 
trimming, it is thus possible to realise more/sophisticated shapes than by specifying the 
inverse shape of the required feature in the form of the cavity. 

In one embodiment of the invention, the cavity has the Inverse shape of a lip extending along 
the outer rim area of the door module, wherein the lip is bent relative to the surface of the 
structural portion so that a cross section of the lip is at an angle to the surface of the 
structural portion. Alternatively, this canA>e achieved by trimming the functional structure so 
as to obtain a lip whose cross section lip is at an angle to the surface of the structural 
portion. 


SJ Brief Description of the Drawings 

Exemplary embodiments of the invention will now be described by reference to the 
ffj accompanying drawings, of which: 


£j Figure 1 illustrates schematically a vehicle door, in accordance wuth an embodiment of the 
fij invention; 


Figure 2 illustrates a cross-sectional view along line A-A in Figure 1 ; 

Figures 3 illustrates the cross section along line A-A in Figure 1 of an alternative embodiment 
before assembly; 

Figure 4 illustrates the cross section along line A-A in Figure 1 of an alternative embodiment 
of the invention after assemb/y; 

Figure 5 illustrates a cross-sectional view of part of a door module in accordance with 
another embodiment of theflnvention; 

Figure 6 illustrates schematically the steps of a process of compression moulding a door 
module in accordance with an embodiment of the invention; 


i 


6 / 

Figure 7 illustrates a moulding set for compression moulding a door module in a process 
according to Figure 6; 

Figure 8 illustrates a stamp forming part of the moulding set of Figure 7; 

Figure 9 illustrates a door module in accordance with an embodiment of the invention before 
trim; 

Figure 10 illustrates the door module of Figure 9 after trim; 

/ 

Figure 1 1 illustrates a door module In accordance with another embodiment of the invention 
before trim; and 

Figure 12 illustrates the door module of Figure 1 1 after trim. 

£ / 

I . Detailed Description of the Drawings 

M> Figure 1 shows schematically a vehicle door 1 as seen from the outside of a vehicle. For the 

^ sake of illustration, the door outside panel of the vehicle door 1 Is not shown so that a door 
nl // 

inside panel 2 can be seen. The door inside panel 2 is provided with a large surface cut-out 

3 • I' 

Q recess 3. The recess 3 is covered from the Inside by a door module 4 in a sealed manner so 

pj that the door body is divided into a' wet cell lying inbetween the door outside panel and the 

Sj door module 4, and a dry cell lying^between the door module 4 and an adjoining door inside 

Q trim (not shown). The dry cell provides a space for containing electrical and/or electronic 

jLs. f 

components such an electric motor for driving a window lifter, a control unit for the electric 

f 

motor, a wiring harness, etc. These components are attached to the door module 4 by clips 
and other attachment elements Jas will be illustrated hereinbelow. Likewise, the door inside 
trim Is attached to the door module by means of clips or otherwise. Since the equipment of a 
vehicle depends on its specifcation, the number of components in the dry cell can vary 
considerably, and as a consequence, so does the requirement for suitable attachment 
means therefor. 

The door module 3 is attached to the door inside panel 2 through attachment means 5. As 
illustrated in Figure 1 by a first grey zone 6, a contact seal zone is formed around the recess 


3 where the door inside panel 2 and the door module 4 are in contact as is also illustrated in 
Figure 2. In addition, a lip seal zone 7 Is formed by a lip 8 (Figure 2) surrounding the recess 
3 and arranged on the doon module 4 so as to extend inbetween the door module 4 and the 


/ 


inside door panel 2 (as will also be explained with reference to Figure 2). Furthermore, a drip 
ledge 9 is provided at the door module 4 in order to provide a drip seal zone. The drip ledge 
8 is provided just above the lower contact area of the'door module 4 and the inside door 
panel 2 in order to prevent water from dripping thereon/ 

Figure 2 illustrates a cross-sectional view along liner A-A in Figure 1 , On the left and on the 
right, the door module 4 and the inside door panel/2 are shown before and after assembly, 
respectively. In the orientation of Figure 2, the dry cell mentioned in connection of Figure 1 
would be on the left of the door module 4. wherasithe wet cell would on the right. 

/ 

The lip 8 forming the lip seal zone 7 is bent towards the adjacent free end portion 10 of the 

/ 

door module 4; The free end portion 10 is offset laterally relative to the remainder of the door 

module 4. Thus, when the free end 10 of the door module 4 is fixed to the inside door panel 

s 

2. a gap 1 1 is formed inbetween the door module 4 and the Inside door panel 2. The lip 8 is 

arranged at the door module 4 such as to extend Into the gap 11. Since the gap 1 1 is smaller 

/ 

than the length by which the lip 8 projects perpendicularly from the door module 4, the lip 8 is 
always in contact with the inside door panel 2 when the door module 4 is attached thereto, 
thereby forming the lip seal zone 7. 

The drip ledge 9 is formed by a lip whirls substantially at a right angle to the door module 4 
and which is arranged inside the recess 3 adjacent to the lower part of the rim 12 of the 
Inside door panel 2 defining the recess 3. The drip ledge 9 has a perpendicular extension 
from the door module which is larger than the the gap 1 1 . Thus, in the orientation of Figure 2, 


water entering the wer cell from abo^e is prevented from dripping onto the area where the 
free ends of the door module 4 and the inside door panel 2 adjoin. 


Figure 2 also illustrates the contact seal zone 6 which is formed where the free end 10 of the 

I 

door module 4 is held in contact wjth the inside door panel 2 through the attachment means 
5 (in the form of a screw connection in Figure 2). 


/ 


Figures 3 and 4 illustrate the cpss section along line A-A in Figure 1 of an alternative 
embodiment before and after assembly, respectively. In this embodiment, two lips 8 are 
arranged adjacent to one another. The lips 8 extend in parallel to each other around the rim 
12 of the inside door panel 2, in order to provide the lip seal zone 6. In contrast to the first 
embodiment, the gap 11 of this^embodiment is provided by means of a flange 13 inbetween 
the door module 4 and the inside door panel 2, instead of a lateral offset of the end portion 


10. As in the first embodiment, the gap 11 Is smaller thanAhe length by which the lips 8 
project from the door module 4 so that they contact the inside door panel 2 when assembled. 
Also, the lips 8 are bent towards the end portion 10 so /hat their free ends point in that 
direction, before as well as after assembly. 

Figure 5 illustrates a cross-sectional view of yet another/embodiment of the invention. In this 
embodiment , the door module 4 comprises a lip 14 f^r contacting a door window 15 when 
retracted (partly or fully) into the vehicle door 1 . Thereby, undesired movement of the window 
15 perpendicular to the window plane is restricted. As a consequence, rattling of the window 
15 when retracted is eliminated or at least reduced/ The lip 14 at rest (i.e. with the window 
unretracted) can extend perpendicuarly from the door module 14 so that it is only bent into 
the position shown in Figure 5 by retraction of th^/window 15. Alternatively, the lip 14 can be 
.q pre-bent by a suitable angle relative to the surface of the door module 4 so that the lip tip 


k M points away from the bottom end of the windov^15 when unretracted. In any case, the lip 14 
2 projects from the door module surface far enough to ensure contact with the window 1 5. 


/ 


^ Figure 6 illustrates schematically a compression moulding process of a door module in 

m accordance with an embodiment of the invention. In a first step S1, a mould is filled with a 

i 

* long glass fiber enriched polypropylene. In f a second step S2, the long glass fiber enriched 

rj / 

rl polypropylene is heated in order to assist the moulding process, Subsequently, in a step S3, 
fy pressure is exerted to the heated (and thds flexible) long glass fiber enriched polypropylene 

^ in the mould. In the mould surface, one It more cavities are provided which have the inverse 

O I 

u. shape of functional features to be formed as part of the door module (as will be explained in 

/ 

more detail hereinbelow), such as for example the lip 8 or the drip ledge 9. During the step of 

pressure exertion, material is forced into the cavity so as to form the functional features, as is 

explained in more detail hereinbelow. In further subsequent steps S4 and S5, the moulded 

material is hardened and extracted ^from the mould. Then, a trimming step S6 is applied, in 

which the functional features are cut to a desired shape, If necessary. Alternatively, trimming 

i 

actions such as bending can be rjerformed before the hardening step is completed, that is 
when the moulded material Is still flexible and can thus still be formed. 


/ 


Figure 7 illustrates a mould 16 ^or compression moulding the door module 4 in a process 
according to Figure 6. The mould 16 is shown as consisting of a base portion 17 and a 
separate stamp portion 18 for exerting pressure on material received In the base portion 17. 
However, this is for illustratioy purposes only and the mould may as well be formed in a 
single piece. The base portion)! 7 comprises a heater 19 for heating a material 20 received in 


8 

the base portion 17 in order to facilitate the moulding process. During the moulding process, 
pressure is exerted onto the material 20 by applying the sfemp portion 18, as schematically 
indicated by force F. Thereby, the material 20 is moulded in accordance with the shape of 
the mould 17 and the stamp 18. Subsequently, the material 20 is hardened and extracted 
from the mould 1 7. 

As shown in Figure 8. a cavity 21 is provided In an/nner surface of the mould 16. During 
compression moulding, the material 19 is forced into the cavity 21 and adopts the inverse 
shape thereof, whereby a Hp 22 is formed. In a subsequent step, the lip 22 is bent while the 
material 19 has not yet completely hardened. 

According to an embodiment of the invention, ^the material 19 consists of long glass fiber 
^ enriched polypropylene. The cavity 21 is shaped and dimensioned such that during 
vQ compression moulding, the long glass fibers /are extracted from the polypropylene at the 
*P entry of the cavity 21 such that polypropylene which is substantially free of glass fibers 
enters the cavity 21. As a consequence, the lip 22 consists of a material different from the 
remainder of the door module 4. That is, the^p 22 consists of polypropylene which is virtually 
fiberglass-free, whereas the remainder of the door module 4 consists of fiberglass-reinforced 
polypropylene. As a further consquence, the Hp 22 Is elastic, while the main body of the door 

s module 4 is rigid. It is thus possible to produce structural rigid features (such as the door 

*\l // 

pj module main body) in the same manufacturing step as elastic functional features (such as 

SI the lip 22). 


N 
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Figures 9 and 10 illustrate an embodiment of the invention, in which a lip 23 is formed during 

the trimming step S6 of Figure 6 by cutting. Figure 9 shows the door module 4 after 

H 

compression moulding and after the hardening step. The door module comprises a projection 

24 having the cross-sectional shape^of a fin. By cutting away some of the projection 24, the 

I 

lip 23 as depicted in Figure 10 is obtained. The lip 23 of Figure 10 can function as a seal (as 
explained in connection with Figure 2 in respect of the Hp 8) or as an ..anti-rattle 0 device (as 
explained in connection with the lip 14 of Figure 5). 

Figures 11 and 12 illustrate the /manufacture of a wire harness holder 25, each showing a 
cross sectional view and a top view of part of the door module 4. Figure 11 shows the door 
module 4 after the hardening step S4 but before the trimming step S6. The door module 4 
comprises two fiberglass-enforced projections 26, inbetween which a polypropylene area 
substantially free of fiberglass lis provided. During the trim operation the polypropylene area 


is cut so as to obtain the wlr^harness holder 25 as best seen in the upper illustration of 
Figure 12. Due to the ela^loty of the wire harness holder 25, a wire harness can be easily 
inserted therein and thereby attached to the door module 4. 


/ 

jthat the 


It is to be noted^that the invention is not limited to the embodiments described above. It is 
envisaged that various modifications and variations to the above described embodiments 
can be made without falling outside the scope of the present Invention as determined from 
the claims. 


